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CHAPTER I
INTRODUCTION
This study was an attempt to provide evidence on the £ate
of the epithelial rests in the periodontal ligament of humans
between the ages of one and seventy-seven years.

Specific ob-

jectives included classification of the different types of epithelial rests, and investigation of the prevalence and distribution of these structures in the periodontal ligament.
Wentz, Weinmann, and Schour conducted a study on the prevalence, distribution, and morphologic changes in the epithelial
rests in the molar region of the rat.

By applying their estab-

lished method to the study of epithelial rests in human teeth,
the biology, and age changes of this persistent embryonal debris
maybe revealed.

Some lead may be afforded in this study to

better understand a probable role of the epithelial rests in
periodontal disease.
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CHAPTBR II
REVIEW OF THE LI 1rERATURE

A. Morphology of the Epithelial Rests
Robin and Magitot (1860) seem to have been the first to
describe "epithelial debris" around a develo ping tooth.
Malassez (1885) was the first to describe epithelial rests
in the periodontal tissues.
Black (1886) described a very peculiar grouping of cells
in the periodontal ligament which he believed were part of a
lymphatic system.

He failed to identify these structures as

epithelial rests.

His study of the morphology, location, and

incidence of these elements however, was the most exacting at
the time.

Black later (18 99) identified the lymphatic like

structures as glands and attempted to trace their ducts.
ever, he failed in this.

How-

The lymphatics of Black, were without

doubt, the e pithelial rests, Malassez had described a year before.
It was the work of v. Brunn (1887) that finally clarified
derivation of the epithelial rests.

v. Brurm stressed the im-

portance of the epithelial sheath in the development of the
tooth as the determining factor in the shaping of the root.
2

He
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descri'bed the epithelial sheath as being perforated by connective tissue of the primitive periodontal ligament giving rise to
the epithelial rests.
Talbot (1898) described the epithelial cells in the periodontal ligament as being arranged in single rows, loops, double
rows, and sometimes in round or oblong groups without characteristic shape or form.
B. Location of the Epithelial Rests
Black (1886) found epithelial rests in young subjects in
great profusion between connective tissue fioers of the periodontal ligament.

The structures according to Black, were always

located close to, but not in contact with the cemen'tum.
scribed a strand formation
to form a network.

~hich

He de-

anastomosed with other strands

'rrlls network cOffipletely surrounded the sur'-

face of the tooth root.
Talbot (1899) described the epithelial rests as arranged
along the surface of the cementum, and that they were more numerous near the gingival b'order than in the a pical area.
1921 Talbot seems to have aoandoned allY ideas

a~~

In

to any function

of the epithelial rests and closed his work with the statement
"the epithelial rests are a useless scaffolding remaining in the
body" •
Orban (1932) found epithelial rests within the bony canals
containing the dental arteries, veins, and nerves; in the pulp;
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and in the interdental alveolar se ptum.
Meyer (1932) found that epithelial rests show in you.nger
individuals a net like arrangement.

Meyer also ooserved that

the epi thelial rests are located wi thir.'. the bundles of the principle fibers and not in the s paces betv,· een the oundles.
Fischer (1932) observe d a net like a rrangement r arely in
human teeth, but regularly in the dentition of herbivores.

He

stressed the frequency of epithelial rests at the apex, the bifurcation, and the cervical region of the tooth.
Aisenberg (1943) found e pi t helium i r:;. the dental pul p , which
entered through the apical foramen fr om a ctivated epithelial
rests.

c.

Prevalence of the Epithelial Rests

Black (1886) counted one hundred to two hundred cell group:,
in a cross section of an incisor.

Apparently this tooth was

procured from a young individual be caus !? i n his study of a man
forty years of age, the number di minished.

When he examined the

pe:r iodontal ligament of a man s even ty, only a
cells were found.

fe \~

groups of the

From these data BlacK believed it proba ole

that the peculiar cell g roups he described diminish with adva ncing age.
Kronfeld (1937) in his descri p tion of t he e pithelial rests
in the periodontal ligamen t sta t es that the rests are particularly abundant in young hwnan teeth, and that they may form a
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network surrounding the entire root.

In the periodontal liga-

ment of older teeth they seem to be scarce and appear as individu.al rounded groups of epi thelial cells.

The number' of the

rests is subject "to individual variaticn, but no specimen of a
human tooth has been found in which epithelia.l rests were entirely absent.
D. Epithelial Rests in Dental Pathology
McConnell (1928) was of the opinion that the epithelial
cells present in granulomas are derived from the embryonal rests
of the outer layer of the enamel organ, which are so frequently
found in the periodontal ligamer. . t.
Lartschneider (1929) claimed that the epithelial rests
originating from the dental lamina give r ise to multiloculated
cysts and enamel-forming tumors, whereas the epithelial rests
originating from the epithelial root sheath might develop into
simple cysts.
Hill (1930) in a study of granulomas found epithelial tissue in every case of the fo'rty-two granul omas he studied.
~elilonstrated

~ted

He

the morphologic similari ties oetvveen the prolifer-

epithelium of dental granulomas and the e pithelium from

ithe embryonal enamel organ, and that actual transition from
enamel-organ rests to proliferated epithelium in dental granu~omas

occurred.
Hill later (1949) discusses the importance of the prolifer-
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ation of epithelium in the development of granulomas.
proliferation of connective tissue is accompanied

by

The early
an increase

in the number of cells of the epithelial rests of Malaseez.

As

the granuloma develops in si ze these epitheli a l rests develog
into large islands.
Orban and Weinmann (1 942) found enlarged e pithelial rests
in a jaw with periodontosis.
eta-fne (1947) in his description of myxomatous tumors associated with an unerupted tooth stated that 'I'd thin the connective tissue around an uneru pted tooth there were scattered narrow
oords of epithelial oells which were sometimes branched.

This

epithelium resembled the epithelium of the dental lamina or the
e pithelial debris of Malassez.
Aisenberg (1952) is of the opinion that after trauma and
infection the epithelial rests oan proliferate and change from
simple epithelium into cysts and tumors.
Boyle (1955) described the transition from e pithelial rests
to proliferated epithelium in granulomas and cysts.

E. Possible Function of the Epithelial Rests
In 1922 Gottlieb stated that excementosis and cementicles

of the periodontal membrane are probably the result of calcification of disintegrated epithelial rests in the periodontal ligament.
Robinsohn (1925) suggested that the epithelial rests have

7

the funotion of a duotless or endocrine gland.

He was not aola

to prove this hypothesis.
Orban (1928) indicated epithelial r ests may have .s ome in-

fluence on the deposition of cementUill.
Noyes, Schour, and Noyes (1938) in their textoook state
that the epithelial reste may degenerato,become calcified and
give rise to cement1clee, or, in inflammatory processes may lead
to root cyst formation.

They state e pithelial rests are more

numerou.s in young people, but persist th.coughou.t life.

In one

instance they demonstrated epi tnelial

r e~) ts

ligament of a man seventy

They de s crioe d the epi-

y f~ar s

old.

thelial rests a s composed of cords or

ro ~ s

in the perio dontal

of epithelial cells

surrounded by an extremely thin delica.te basement membrane.

In

some cases there was a slight indication of' a capsule arrangement of' conneotive tissue around them.

The authors do not

asoribe any particular function to the e j,;i thelial rests, out
regard it as unlikely that emoryonal de oris would persist
throughout life if it sElrved no function.

CHAPTER III
MATEn.IAL AND METHODS
The material for this study consisted of thirty-one human
jaws obtained at autopsy from individuals ranging in age from
one to seventy-seven years, who had died of various diseases:
scarlet fever, endocarditis, enteritis, pneumonia, tuberculosis,
cancer and ooronary thrombosis.
One thousand forty sections, of two hundred eighty permanent teeth out in mesio-distal, labio-lingual, and transverse
directions, and stained with hematoxylin and eosin were subjected to examination.

All the sections exhibited an infiltra-

tion of inflammatory cells in the gingiva.

Signs of resor ption

of the alveolar orest were evident in many of the specimens
after the second decade.

However, teeth that presented evidence

of gross periodontal disease were not included in the study.
The degree of inflammation, the age changes (loss of bony support, gingival recession, apposition of cementum) were noted.
The periodontal ligament was divided into three zones for
study (Plate I).

Zone I included the area of the dento-gingival

junction.

Zone II included the middle portion of the periodontal

ligament.

Zone III inoluded the apical portion of the perio8
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dontal ligament.

The adjacent bone marrow spaces and dental

pulp were also examined.
A methodical scanning search for the epithelial rests in
each zone was accomplished.

Utilizing the serial seotions a

three dimensional morphologic sketch was made when possible.
The location of the rests and a rest count of each zone was reoorded for comparative analysis with other speoimens.

CHAPTER IV
FINDINGS

A. Morphology of the Epithelial Rests
Three different morphologic types of epithelial rests could
be distinguished:

(1) resting type

(2) degenerated type

(3)

proliferated type.
Resting!l£!.

The majority of this type of epithelial rest

was observed close to the cementum.

(Plate II)

Occasionally

the epithelial structures were located in the bone marrow spaces
of the alveolar septum and beyond the apex of the teeth.
III)

(Plate

A emaIl and large variation of this type was found.
Tangential sections of the teeth and adjacent tissues re-

vealed the small resting type of epithelial rests to be in a
strand arrangement.

The strand arrangement was observed fre-

quently in individuals in the first and second deoades.

In

several instances the strands communicated with one another
forming a net like arrangement.

(Plate IV)

In cross section the cells of the strands appeared in oval
groups which consisted of an average of 10 polyhedral cells.
(Plate V)

The cells were uniform in both size and staining.

The connective tissue adjacent to this type of epithelial rest
10
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did not form a capsule.
The large

restil~

type was found in ovoid or spherical

groups composed of an average of 28 cells.
isolated and do not form strands. (Plate VI)

These groups are
The nuclei of

the oells in the large resting type were slightly larger than
those of the small type, and tha chromatin material of the nuclai was not as deeply stained.

The oells were not as closely

arranged as those of the small resting type.

In contrast to the

small resting type the oonnective tissue fibers and cells surrounding this type appeared to have a loose concentric arrangement.
An ocoasional variation of the large resting type was ob-

served in which the oells were arranged in a duct like manner.
The center of the epithelial rest contained an amorphous mass
of eosinophilio staining material, with the periphery of the
rest surrounded by a thin, delicate "basement" membrane.

(Plate

VII)
Degenerated!lE!.

This type of epithelial rest was ob-

served most frequently in teeth of young individuals.

The ma-

jority of the degenerated forms were located in the apical and
middle zones of the periodontal ligament, and in olose proximity
to the oementum.

(Plate VIII)

In oross section these rests

appeared oval in shape, with an average of 10 cells in each rest.
The individual oells exhibited changes characterized by an ap-
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parent hydropic degeneration.
pyknotic.

The nuclei appeared dark and

The cell groups ha d distinct boundaries and a def-

inite shape.
In several specimens obtained from i ndividuals in the later
decades the "b eginning of calcification of these islands could be
observed.

Epithelial cells undergoing calcification were ob-

served, with an eventual calcification of the entire epithelial
rest.

In other instances

frae~ents

the calcified epithelial rests.

of cells were visible within

The epithelial rests now appear

ed to be similar to that of oementiclese

(Plate IX)

The oonnective tissue adjacent to either form of degenerating epithelial rest showed no visible signs of change.
Proliferated~.

Rests of this type were observed in the

later decades, located close to the cementum.

This type was the

largest and averaged eight to ten times the size of the small
resting type.
The nuclei of the cells of the proliferated rests were pale,
larger, and more vesicular than those of the resting type.
matin granules could be distinguished.

Chro

The cells adjacent to

the connective tissue resembled the cells of a basal epithelial
cell layer in both arrangement and structure.
centrally located cells were not similar.

Some were loosely

arranged and others were more densely packed.
staining varied.

Some of the more

The depth of

The nuclei were either deeply stained with
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hematoxylin, or were more pale.

The oytoplasm varied in quan-

tity, staining reaction, and shape.

In some areas the cytoplasm

of the cells appea.red to possess granules which stained more
deeply_

In other areas, the cells were arranged in a form re-

sem'b ling the stellate reticulum of the enamel organ.
The reaction of the connective tissue surrounding the proliferated epithelial rests varied.

The rests were often found

surrounded by a well differentiated fibrous capsule, with a concentric arrangement of cells and fibers.

(Plate X)

In other

instanoes the capsule changed into a hyaline mass in which fibers and cells could not be distinguished.

(Plate XI)

Occa-

sionally defeots were observed in the cementum containing these
islands of proliferated epithelium.

(Plate XII)

B. Distribution of the Different Types of Epithelial
Rests
Epithelial rests were found around all examined teeth.

The

distribution of the different types depended partly upon the age
of the individuals.

The resting type of epithelial rest was

observed most frequently, and was present in all specimens.

The

degenerated type was observed primarily in individuals in the
first and seoond decades.

The proliferated type was seen in the

later decades -- fifty years and older.
The incidence of the different types of epithelial rests
varied with the age of the individuals.

The small resting type
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and degenerated type decreased with age, while the large resting
type and proliferated type inoreased with age.
When comparing the total epithelial rest count of' the different age groups it was found that the number of epithelial
rests decreases with an increase in age.
C. Distribution of Epithelial Rests in the Different
Zones
The distribution of epithelial rests varied with the age
of the individuals.

To determine this distribution the speoi-

mens were divided into eight age groups with each group representing a deoade.

The number of rests in each age group was ex-

pressed as a peroentage of the total rest oount.

(Table I)

The rests were most prevalent in Zone III, the apical zone,
during the first and seoond decades.

When the third to seventh

deoades were oonsidered, Zone I oomposing the cervical one-third
of the teeth, contained 47% of all rests.

Zone II composing the

middle one-third of the teeth, contained 31% of all rests.

Zone

III composing the apical one-third of the teeth, contained 22%
of all rests.
From the foregoing data the age distribution variation of
the epithelial rests in relation to the teeth is expressed as
follows:

In the young individuals there is a greater apical

distribution, while in the twenty to seventy-seven group there
is a shift in the distribution -- now the greatest number of
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epithelial rests are located near the cervical area of the teeth.
D. Topography of the .E pi thelial Rests
The epithelial rests were located close to the cementum
within the principle fibers of the periodontal ligament.

The

rests were observed occasionally in the fibrous marrow spaces
distally to the teeth, and beyond the apex.

16

TABLE I
DIS'lIRIBUTION OF EPI 'f HELI AL RESTS

Age in Year e

Zone I

Zone II

Zone III

1-10

17%

36%

47%

11-2 0

17%

39%

44%

21-30

51%

22%

27%

31-4 0

49%

26%

25%

41-5 0

49';

23%

28%

51-6 0

57%

24%

19%

61-7 0

52%

29%

19%

71-8 0

51%

35%

14%

CHAPTER V
DISCUSSION
A. Inoidenoe and Prevalenoe of the Morphologio Types
The findings of this study were oonsistent with those of
Blaok (1886) and Kronfeld (1937) who found epithelial rests to
be more abundant in young human teeth, than old.

The greatest

frequenoy of oocurrence was in the first and seoond deoades.
After this the total number of epithelial rests observed diminished until in the seventh decade the inoidence was approximatelJ
onlY' one-fourth the number that had been observed in the first
twenty years of life.
The desoriptions of the epithelial rests by the early investigators were fairly exaot.

They described epithelial net

formations in loops and rows, looated in the oonneotive tissue
bundles near the oementum.

The question of the funotion of the

epithelial and why they persist was unanswered.

Though persis-

tenoe of the rests over seven dacades was observed, an aocurate
desoription of morphologio age changes was laoking.
The findings of this study indicate that the morphologio
struoture of these epithelial structures varies with the age of
the individual.

The small resting type is found in all age

17
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groups.

The large resting type is found to a greater extent in

the fourth and later deoades.

The transformation of some of the

small resting types into the larger form by proliferation, may
aooount for their ooourrence in the later decades.
The epithelial reets undergoing hydropio degeneration were
found primarily in teeth just oompleting root formation.

The

transformation of epithelial reets into oementioles ocours in
the later years, with the epithelial rests acting as a nidus for
beginning caloification.
The proliferated rests were in close contaot with the cementum, and in some instances were contained within depressions
of the cementum.

From this one could assume that these prolif-

erated rests were responsible for some disturbance in cementoblastic activity.

If proliferated epithelial rests are located

close to the epithelial attachment, there is the possibility
that they may fuse with the epithelial attachment as it shifts
apically, and contribute to its width.

In degenerative perio-

dontal disease the fusion of epithelial resta with the downgrowing of the epithelial attaohment has been thought to be responsible for the sudden appearance of deep periodontal pockets
(Orban 1942).
The reduction of the epithelial rests in number with age
oocurs by degeneration with consequent disappearance, or by degeneration followed by calcification and the formation of aemen-
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ticles.

Some of the epithelial rests persist through seven

decades of life.

During this period they may even proliferate.

B. Location of the Epithelial Rests
Early descriptions of the location of the epithelial rests
show them to be located close to the cementum within the bundles
of the principal fibers of the periodontal ligament. (Black 1886.
Meyer 1932).

The findings of this study are in agreement with

these earlier investigators.

The fact that the epithelial rests

are located within the cemental group of periodontal fibers, and
not within the alveolar group, or in the mid-portion of the
periodontal ligament may lead one to assume that the presence of
an intermediate plexus may only allow some of the epithelial
reste to escape to other locations, i.e., bone marrow distally
to the tooth, or the pulp chamber.
The distribution of the epithelial rests in relation to the
tooth varies with the age of the individual.

In young individu-

als the epithelial rests are m.ore numerous in the apical onethird of the tooth, but in the later decades this distribution
is reversed, with the epithelial rests occurring in greater numbers in the cervical one-third of the tooth.

A possible explana-

tion for this may be that a significant fact was overlooked by
the earlier investigators.

This fact was the presence of a per-

sistent inflammatory reaction in the gingiva.

The influence of

this inflammatory reaction upon the epithelial rests was not

20
considered by these earlier investigators.

The proliferative

nature of the epithelial lining of the gingival sulcus in the
presence of inflammation is well known.

The constant chronic

inflammation around the gingival sulcus may also cause proliferation or at least promote a persistence of the epithelial
rests in this area of the tooth.
C. Epithelial Reste in Dental Pathology
Proof of the effects of inflammation upon epithelial rests
located in the periodontal ligament is the proliferation of the
epi thelium in peria,pical granulomas.

Several investigators

(Kronfeld 1928, McConnell 1928, Hill 1930) have shown epithelium
to be present in periapical granulomas that is derived from epithelial rests found within the periodontal ligament.

If this

epithelium proliferates in the presence of periapical inflammation, it is logical to as sume that the same phenomenon may occur
elsewhere within the supporting tissues of the teeth.

The pro-

liferative nature of epithelium in the presence of inflammation
and the predominance of these epithelial rests in the cervical
area of the tooth may be significant in certain phases of periodontal disease.

CHAPTER VI

SUMMARY AND CONCLUSIONS
The purpose of this study was to examine the epithelial
rests between the ages of one and seventy-seven years; to classify the different types of epithelial rests; to investigate
the prevalence and distribution of these structures in . the periodontal ligament of humans, and to consider their possible role
in dental pathology.
Conclusions:
1. Epithelial reate were found in all specimens regardless

of age.
2. The incidence of the epithelial rests decreased with
increasing age.

3. Three types of epithelial rests were ooserved:
a) A resting type, of varying size.
type occurred in all age groups.

The small resting

The large resting type appear-

ed in the fourth and later decades.
b) A degenerated type was found in all age groups, but
was most frequent in the first and second decades.
c) A proliferated type which appeared in the fifth and
later decades.
21
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4. Some forms of the epitheli a l rests persisted throughout
life; some proliferated; others degenerated and disappeared;
still others calcified and persisted as cement icles.

5. The majority of the epithelial rests were located in the
cervical area of the teeth in all ages exce pt during the first
and second decades.

In the young er individual s the greatest

number was found in the apical area.

6. The greater persistence of the epithelial rests in the
cervical area may be correlated to and influenced by the constant inflammatory reaction present in the area of the gingival
sulcus.

7. One can assume that the epithelial rests are vestigial
struotures persisting within the pe r iodon tal ligament, with a
potential role in dental and periodontal pathology.
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PLATE I
Diagrammatic illustration of the tooth and
supporting tissues divided into three zones.

APPENDIX
PLATE I

DENTOGINGIVAL
JUNCTION

ZONE I
ZONE

2

ZONE 3
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PLATE II

Figure 1.

Photomicrograph XIOO of emaIl resting type
of epithelial rests in strand formation (A).
Note the close proximity of the epithelial
rests to the cementum.

Figure 2.

Photomicrograph X400 of small resting type
of epithelial rest. In this high power of
Figure 1 the broken strand arrangement of
the epithelial rests (A) is separated from
the cementum by the cementoblastic layer
and corillective tissue cells (B).
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PLATE II

Figure 1

Figure 2

PLATE III
Photomicrograph X400 of e pithelial rests in
alveolar bone marrow. The epithelial rests
are located beneath the apex of the tooth.
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PLATE III

PLATE IV
Figures 1 and 2.

Photomicrograph noo of strand
arrangement of epithelial rests.
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PLATE IV

Jligure 1

Figure 2

PLATE V

Figure 1.

Photomicrograph X100 showing spherical
groups of epithelial rests (A).

Figure 2.

Photomicrograph X400 of Figure 1.
Note the proximity of the epithelial ' rests
(A) to the cementoblastic layer and cementum
(B) •

32
PLATE V

Figure, 1

Figure 2

PLATE VI

Figure 1.

Photomicrograph XlOO of large resting
type of epithelial rest.

Figure 2.

Photomiorograph X400 (high power Figure 1)
of large resting type of epithelial rest.
Note the arrangement of the fibroblasts
adjacent to the rest.
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PLATE VI

,
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....

Figure 2

PLATE VII
Photomicrograph X600 of an epithelial rest
appearing as a duct like structure. Note
the peripheral arrangement of the oells (A).
The presenoe of plasma oells and lymphooytes
is indioative of ohronio inflammation (B).
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PLATE VII

PLATE VIII
Figure 1.

Photomicrograph X400 of degenera.ting
epithelial rests (A). Note pyknotic
nuclei and apparent hydropio degeneration.

Figure 2.

Photomicrograph X400 of epithelial strand
showing beginning degeneration.
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PLATE

VIII

Figure 1

figure 2

PLATE IX

Photomicrograph XIOO of cementicle (A) and
strand formation of epithelium. (B).
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PLATE IX
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PLATE X

Figure 1.

Photomicrograph XlOO of proliferated
epithelial rest (A). Note the inflammatory cells (B) present in the periodontal ligament.

Figure 2.

Photomicrograph X400 of proliferated
epithelial rest (A in Figure 1). Note
the concentric arrangement of oells and
fibers surrounding the proliferated mass
of epithelium.
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PLATE X

Figure 1

Figure 2

PLATE XI
Figure 1.

Photomiorograph XlOO of proliferated
epithelial rest surrounded by a hyaline
like oapsule.

Figure 2.

High power photomiorograph of Figure 1.
X400 Note the olear hyaline capsule (A)
in which fibers and oe11s are absent.
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PLATE XI

Figure 1
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Figure 2

PLATE XII
Figure 1.

Photomicrograph XlOO of proliferated
epithelial rest in cemental defect.

Figure 2.

High power photomicrograph of Figure 1.
X400
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PLATE

XII

Figure 1

Figure 2
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TABLE A

Age in Years

Number of
Jaws

Number of
Seotions

Number of
Teeth

1-10

4

144

39

11-20

4

179

49

21-30

2

42

9

31-40

4

100

31

41-50

4

143

35

51-60

8

248

72

61-70

:}

113

34

71-80

2

71

11

~

~

Totals

-,r

i'. '
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TABLE B

AGE GROUP
1-10 Years
Jaw
Jaw
Jaw
Jaw

# 1

# 2
# 3
# 4

Zone 1

REST COUNT
Zone 2
Zone 3

Total

23
11
13
27

19
33
26
74

28
41
36
93

10
85
15
194

74

152

198

424

10
126
43
569

100
152
103
1419

123
258
110
1498

233
536
256
3486

748

1714

1989

4511

63
204

108

9

21
121

93
433

267

117

142

526

38
61
144
58

24
13
28

22
16
85
27

84
90
323
113

301

159

150

610

30
177
26
92

11
85
13
45

13
84
19
68

54
346
58
205

325

154

184

663

11-20 Years
Jaw
Jaw
Jaw
Jaw

# 5
# 6
.# 7
# 8

21-30 Years
Jaw # 9
Jaw # 10

31-40 Years
Jaw
Jaw
Jaw
Jaw

#
#
#
#

11
12
13
14

94

41-50 Years
Jaw
Jaw
Jaw
Jaw

# 15
# 16
# 11
# 18
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TABLE B (Continued)

AGE GROUP
51-60 Years
Jaw
Jaw
Jaw
Jaw
Jaw
Jaw
Jaw
Jaw

# 19
# 20
# 21
/I 22
# 23
# 24
# 25
# 26

Zone 1

Zone 2

REST COUNT
Zone 3

Total

18
98
26
39
44
257
176
386

6
25
10
29
16
113
134
92

16
13
80
131
74

25
143
44
84
73
450
441
552

1044

425

343

1812

246
107
134

148
58
61

42
104
33

436
269
228

487

267

179

933

116
65

122
46

45
19

343
130

241

168

64

473

1
20
8

61-10 Years
Jaw # 21
Jaw # 28
Jaw # 29

11-80 Years
Jaw # 30
Jaw # 31
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